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Abstract
Objective
The use of plant Oleosin gene is a recommended method for large-scale, easier and cheaper
production of recombinant protein. Attachment of oleosin gene to target gene cause to accumulate
recombinant protein on seed oil bodies surface. Recent researches indicate that application of
tandem Oleosin Genes (polyoleosin) fused to the target gene to facilitate recombinant protein

purification is more efficient than single Oleosin.

Materials and methods

In present research, we designed a synthetic fusion fragment containing 5’- Kozak sequence -
His-tags, three Oleosin Genes, a proteolytic site for a peptidase enzyme, Proinsulin protein, and
a tetranucleotide stop codon. This synthetic sequence was cloned in binary vector pBl121by
enzymatic digestion and ligation method. Then for transformation of cotyledon and hypocotyl
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explants of Canola, confirmed recombinant construct is transformed to Agrobacterium LBA4404
strain. Probable transgenic shoots were regenerated on selective medium containing kanamycin

after 4-6 weeks.

Results

The analysis of transgenic shoots at DNA level was performed by PCR and amplification of a
120-bp fragment indicate integration of fusion gene in transgenic plant genome. Finally, the
Proinsulin gene transcription was also confirmed by RT- PCR.
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Figure 1. Synthetic polyoleosin-proinsulin fusion gene. 1) From 5'side respectively, the dicots
kozak sequence. 2) Histidin—Tag for recovery of recombinant protein. 3) Canola and maize

oleosins. 4) Oleosins linker sequence. 5) Cleavage Site for protease enzyme. 6) Human Proinsulin

gene. 7) A tetranucleotide stop codon
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Table 1. Used Primers for Colony-PCR and sequencing

Juas! cled Jlas! Joe
b ,5;lel g3 . .
g 1y Annealing Annealing
Primers Sequence (5-3) Temperature region of
primers
For-col 5'TGACGCACAATCCCACTATC 3 59°C pBl121
Rev-col 5 CACGACGTTGTAAAACGACG 3 59 °C Fusion gene
For-M13 5'TGACCGGCAGCAAAATG 3/ 56 °C pBI121
Rev-M13 5/ CAGGAAACAGCTATGA3Z 56 °C pBI121
For-ins 5 TTCAGGTTGGACAGGTTGAG 3/ 60/5°C Proinsulin
Rev-ins 5'GAGAGCAGATAGAGGTGCAG 3 60/5°C Proinsulin
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Restricted pBI121
2267 bp

Gus gene(1312 bp)

Sl plw (M. 55 3l g5llua ¢ Sacl g BamHI glyes 331 U pUCST+ 55 380 J8U Wiy (2.2 Y5
ovy (b .pUCSK7 JBU 51 5L cds 2267 o510l b (§5 3l ood la (39 12 (Fermentas s i) 1Kb
o laas 1 (Fermentas <8 ,3) 1Kb 48l 5lw (M .gus gyuwi lus g Sacl g BamHI gy 3514 pBI121

5L cds 1812 o1l Lgus (5
Figure 2. a) Digestion of pUC57+gene fusion vector by BamHI and Sacl enzymes and isolation of
synthetic fusion gene. M) 1Kb ladder (Fermentas) 1,2 and 3) Arrows indicate position of the fusion
gene after digestion. b) Digestion of pB1121 vector by BamHI and Sacl enzymes and removing of

gus gene. M) 1Kb ladder (Fermentas) 1, Arrows indicate the position of the gus gene and pBI1121
after digestion

M 1 2 3 4

6000 bp
3000 bp €——

1000 bp-g—

9 BamHI sl 31 L) Jlis! cuS ygi sailmod (i p bawgi PBII21 3 (55 @alli jeis wil .3 UG
-dlmod ooy 31 i (4 9 3 .(Fermentas 8 wi) JIKD 45 ,b jolw (M. &5 3adli g3lwlaa jeliie & (Sacl

5 Gl o e g oo s
Figure 3. Confirmation of fusion gene presence into pB1121 by enzymatic digestion of probable

recombinant clones (by BamHI and Sacl enzymes) for isolation of synthetic fusion gene. M) 1Kb
ladder (Fermentas) 3 and 4) Enzymatic digestion of correct clones and releasing of fusion gene

Ve
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50 bp
527 b
527 bp

750 b
500 b

0 bp

oxadylii 1 Sals PCR Jal5 5 oalw! U s 5SU 43 pBI121+ G5 3l 0jlw jes a6l (2.4 S
el (55l (511> (5398 51 31 i 527 axkad Sy iS5 2 . COli auog S yigh spamidly S0 e
ool b (558U ,S1 45 (5 0wy wili (b .(Fermentas ¢S yi) 1 kb Sl jlw M .pBI121+ g5
2 Gbcds 527 gashd oS5 1 Sals .2 (Fermentas <8 i) 1 kb S,k 3w M Sals PCR Jgls 3

w30 oW 1) (I3 gejw 11> (FgS
Figure 4. a) Confirmation of recombinant pBI121 (gene fusion+pBI121 construct) presence in
bacteria by Colony-PCR. Lane 1, Colony PCR result of recombinant E. coli. Lane 2. Amplification
of a 527-bp fragment from positive colonies M) 1Kb ladder (Fermentas). b) Confirmation of
recombinant pBl121 presence in Agrobacterium tumefaciens by Colony-PCR. M) 1Kb ladder
(Fermentas) 1. Amplification of a 527-bp fragment indicating recombinant pBI121 presence in
Agrobacterium tumefaciens

Sle Syt g JoSqud (Saigaiz; (B g A) 5 sl daly 4]0 I35 HBLS adgi B Jolpe 5 IS
o oUlS’ S 1 31 2 0,5 oo 100 (gl 51 (23 wgllS S buima (53, iiges (C) gualls
Wgodjay dH 9 G) . (il (aal33l baumo (59, (5.5 )15 412 8 3935 I (puy 805 1351 sLodigai sy F 9 E (D)

S8y 51 9 0 b Cymann U (g9l Janome (59,5 (535 5158 51 pmy DS gl (gaigad 3y £ S
Figure 5. Process of transgenic canola (containing the fusion gene) production, (A and B),
Inoculation of hypocotyl and leaf explants. (C), Explants in selective callusing medium containing

100 mg/l kanamycin. (D, E and F). Regenerated explants after 8 weeks exposing on selective
regeneration medium. (G and H), Control explant on selective medium, were bleached and died
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Figure 6. b) Confirmation of fusion gene integration in transgenic plant genome by PCR. Lane 1,
PCR results of non-transformed Plants (control). Lane 2, 100 bp ladder (Fermentas). Lane2 and
3, amplification of a 120-bp fragment (according to proinsulin gene) in transgenic plants. a)
Confirmation of fusion gene transcription in transgenic shoots by RT-PCR, Lane 1 to 4,
amplification of a 120-bp fragment indicating fusion gene transcription in transgenic plants. Lane

5 represents lack of amplified fragment in non-transformed Plants (control)
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